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PROBLEM TO BE SOLVED: To provide an ink jet 
recording head and an ink jet recorder which can eject 
ink constantly with good ejection characteristics. 
SOLUTION: A substrate 20 for defining a reservoir 21 
communicating with each pressure generating chambers 
1 2 to supply ink thereto is bonded to a position not 
facing a piezoelectric element 300 on same side as the 
piezoelectric element 300 of a channel forming substrate 
10 and a section 13 communicating with the pressure 
generating chambers 12 through an ink supply path 51 is 
provided in a region facing the reservoir 21 of the 
channel forming substrate 10. Second cantilever 
piezoelectric elements 330, 340 being driven 
independently from the piezoelectric element 300 to 
choke a part of the ink supply path 51 is provided in a 
region facing the ink supply path 51 and regulates the 
size of the ink supply path 51 by driving the second 
piezoelectric elements 330, 340. 
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.* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared in the one direction of the passage formation substrate with which the 
pressure generating room which is open for free passage to a nozzle orifice is formed, and said 
passage formation substrate through a diaphragm. At least A bottom electrode, In the ink jet 
type recording head possessing the piezoelectric device which has a piezo electric crystal layer 
and an upper electrode While the reservoir formation substrate which forms the reservoir which 
is open for free passage with said pressure generating room in the location which does not 
counter, and supplies ink to each pressure generating room is joined, said piezoelectric device of 
said passage formation substrate, and the piezoelectric device concerned by the side of the 
same field The free passage section which is open for free passage in said pressure generating 
room is prepared in the field which counters said reservoir of said passage formation substrate. 
Said piezoelectric device is an ink jet type recording head characterized by being prepared so 
that the 2nd piezoelectric device of the shape of a cantilever driven independently [ way / which 
opens said reservoir and said free passage section for free passage / ink supply free passage ] 
may take up said a part of ink supply free passage way [ at least ]. 

[Claim 2] The ink jet type recording head characterized by preparing the 2nd piezoelectric device 
of a pair in said ink supply free passage way in claim 1 so that each point may carry out phase 
opposite. 

[Claim 3] Said pressure generating room and said free passage section are an ink jet type 
recording head characterized by being open for free passage through the ink supply way where 
passage is narrow in claim 1 or 2. 

[Claim 4] The ink jet type recording head to which said free passage section is characterized by 
being prepared in the longitudinal direction edge of said pressure generating room of the opposite 
side with said nozzle orifice in claim 3. 

[Claim 5] Said 2nd piezoelectric device of the field which sets they to be [ any of claims 1-4 ], 
and counters said reservoir is an ink jet type recording head characterized by being covered with 
the insulator layer. 

[Claim 6] It is the ink jet type recording head which sets they to be [ any of claims 1-5 ], and is 
characterized by driving said 2nd piezoelectric device in order to control the flow passage area 
of said ink supply free passage way. 

[Claim 7] It is the ink jet type recording head which has a detection means to detect the 
environmental temperature near [ said ] the ink supply free passage way, in claim 6, and is 
characterized by driving said 2nd piezoelectric device based on the detection result of said 
detection means. 

[Claim 8] The ink jet type recording head characterized by setting they being [ any of claims 1- 
7 ], forming said pressure generating room in a silicon single crystal substrate of anisotropic 
etching, and forming each class of said piezoelectric device by membrane formation and the 
lithography method. 

[Claim 9] The ink jet type recording device characterized by providing which ink jet type 
recording head of claims 1-8. 
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* * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention constitutes a part of nozzle orifice which carries out the 
regurgitation of the ink droplet, and pressure generating room open for free passage from a 
diaphragm, prepares a piezoelectric device through this diaphragm, and relates to the ink jet type 
recording head and ink jet type recording device which make an ink droplet breathe out with the 
variation rate of a piezoelectric device. 
[0002] 

[Description of the Prior Art] A part of nozzle orifice which carries out the regurgitation of the 
ink droplet, and pressure generating room open for free passage are constituted from a 
diaphragm, and two kinds are put in practical use by the ink jet type recording head which makes 
this diaphragm transform by the piezoelectric device, and the ink of a pressure generating room 
is pressurized [ recording head ], and makes an ink droplet breathe out from a nozzle orifice 
although what used the electrostrictive actuator in the longitudinal-oscillation mode elongated 
and contracted, and the electrostrictive actuator in flexurally oscillating mode were used for the 
shaft orientations of a piezoelectric device. 

[0003] The former can change the volume of a pressure generating room by making the end face 
of a piezoelectric device contact a diaphragm, and while manufacture of the head suitable for 
high density printing is possible, a piezoelectric device is made in agreement with the array pitch 
of a nozzle orifice, the difficult process of carving in the shape of a ctenidium, and the activity 
which positions the piezoelectric device which was able to be carved in a pressure generating 
room, and is fixed are needed, and it has the problem that a production process is complicated. 
[0004] On the other hand, the green sheet of piezoelectric material is stuck according to the 
configuration of a pressure generating room, a certain amount of area is needed for a diaphragm 
at the comparatively easy process of calcinating this, on the relation using flexural oscillation of 
what can fix a piezoelectric device, and the latter has the problem that a high density array is 
difficult. 

[0005] On the other hand, that it should cancel un-arranging [ of the latter recording head ], 
what formed the piezoelectric device so that might continue on the surface of [ whole ] a 
diaphragm, a uniform piezoelectric-material layer might be formed with a membrane formation 
technique, this piezoelectric-material layer might be carved into the configuration corresponding 
to a pressure generating room by the lithography method and it might become independent for 
every pressure generating room is proposed so that JP.5-286131.A may see. 

[0006] There is an advantage it not only can fix a piezoelectric device by the simple technique of 
the lithography method precisely, but that the activity which sticks a piezoelectric device on a 
diaphragm becomes unnecessary according to this, and can make thickness of a piezoelectric 
device thin and a high-speed drive is attained. 

[0007] Moreover, in such an ink jet type recording head, generally the reservoir used as the ink 
room where each pressure generating room is common is formed, and ink is supplied to each 
pressure generating room from this reservoir. Moreover, between this reservoir and a pressure 
generating room, an end is opened for free passage by the pressure generating room, and the ink 
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• supply way where passage is narrower than a pressure generating room is formed, and passage 
resistance of the ink which flows into a pressure generating room by this ink supply way is held 
uniformly. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the ink flow rate is adjusted by the above 
structures in the magnitude of an ink supply way. Therefore, since the magnitude of an ink supply 
way is fixed, it has the problem that the regurgitation property of requests, such as an ink rate 
and ink discharge quantity, is acquired only under predetermined drive conditions. 
[0009] This invention makes it a technical problem to offer the ink jet type recording head and 
ink jet type recording device which can carry out the regurgitation of the ink in an always good 
ink regurgitation property in view of such a situation. 
[0010] 

[Means for Solving the Problem] The passage formation substrate with which the pressure 
generating room which the 1st mode of this invention which solves the above-mentioned 
technical problem opens for free passage to a nozzle orifice is formed, In the ink jet type 
recording head possessing the piezoelectric device of said passage formation substrate which is 
prepared in a field through a diaphragm on the other hand, and has a bottom electrode, a piezo 
electric crystal layer, and an upper electrode at least While the reservoir formation substrate 
which forms the reservoir which is open for free passage with said pressure generating room in 
the location which does not counter, and supplies ink to each pressure generating room is joined, 
said piezoelectric device of said passage formation substrate, and the piezoelectric device 
concerned by the side of the same field The free passage section which is open for free passage 
in said pressure generating room is prepared in the field which counters said reservoir of said 
passage formation substrate. Said piezoelectric device is in the ink jet type recording head 
characterized by being prepared so that the 2nd piezoelectric device of the shape of a cantilever 
driven independently may take up said a part of ink supply free passage way [ at least ] on the 
ink supply free passage way which opens said reservoir and said free passage section for free 
passage. 

[001 1] In this 1st mode, by driving the 2nd piezoelectric device and deforming the point of a 
cantilever, the area which takes up an ink supply free passage way can be changed, and a flow 
passage area can be adjusted. 

[0012] The 2nd mode of this invention is in the ink jet type recording head to which the 2nd 
piezoelectric device of a pair is characterized by being prepared so that each point may carry 
out phase opposite on said ink supply free passage way in the 1st mode. 

[0013] In this 2nd mode, the point of the 2nd piezoelectric device of a cantilever-like pair can 
deform by drive, and the flow passage area of an ink supply free passage way can be adjusted in 
the large range. 

[0014] The 3rd mode of this invention has said pressure generating room and said free passage 

section in the ink jet type recording head characterized by being open for free passage through 

the ink supply way where passage is narrow in the mode of the 1st or 2. 

[0015] In this 3rd mode, since the ink supply free passage way is established in a different 

location from a pressure generating room, the bad influence to the ink regurgitation can be 

prevented. 

~ [0016] The 4th mode of this invention has said free passage section in the ink jet type recording 
head characterized by being prepared in the longitudinal direction edge of said pressure 
generating room of the opposite side with said nozzle orifice in the 3rd mode. 
[0017] In this 4th mode, with a nozzle orifice, since the ink supply free passage way is 
established in the distant location, the bad influence to the ink regurgitation can be prevented 
certainly. 

[0018] Said 2nd piezoelectric device of the field where the 5th mode of this invention counters 
said reservoir in which 1~4th modes is in the ink jet type recording head characterized by being 
covered with the insulator layer. 

[0019] In this 5th mode, ink is intercepted by the 2nd piezoelectric device with the exterior, and 
the defect of the 2nd piezoelectric device in ink can be prevented. 
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• [0020] The 6th mode of this invention has said 2nd piezoelectric device in the ink jet type 
recording head characterized by driving in order to control the flow passage area of said ink 
supply free passage way in which 1-5th modes. 

[0021] In this 6th mode, the pressure of the pressure generating interior of a room by the drive 
of a piezoelectric device can be adjusted, and an ink regurgitation rate and discharge quantity 
can be adjusted. 

[0022] The 7th mode of this invention has a detection means to detect the environmental 
temperature near [ said ] the ink supply free passage way, in the 6th mode, and said 2nd 
piezoelectric device is in the ink jet type recording head characterized by driving based on the 
detection result of said detection means. 

[0023] In this 7th mode, according to change of the viscosity of the ink accompanying 
environmental temperature, the flow passage area of an ink supply free passage way is adjusted, 
and the ink droplet of always uniform magnitude is breathed out. 

[0024] The 8th mode of this invention is in the ink jet type recording head characterized by 
forming said pressure generating room in a silicon single crystal substrate of anisotropic etching, 
and forming each class of said piezoelectric device by membrane formation and the lithography 
method in which 1-7th modes. 

[0025] In this 8th mode, the ink jet type recording head which has the nozzle orifice of high 
density can be manufactured in large quantities and comparatively easily. 

[0026] The 9th mode of this invention is in the ink jet type recording device characterized by 
providing the ink jet type recording head of which 1-8th modes. 

[0027] In this 9th mode, the ink jet type recording device which improved the dependability of a 

head is realizable. 

[0028] 

[Embodiment of the Invention] This invention is explained at a detail based on an operation 
gestalt below. 

[0029] (Operation gestalt 1) Drawing 1 is the ****** Fig. showing the ink jet type recording head 
concerning the operation gestalt 1 of this invention, and drawing 2 is the top view and sectional 
view of drawing 1 . 

[0030] The passage formation substrate 10 consists of a silicon single crystal substrate of field 
bearing (110) with this operation gestalt so that it may illustrate. As a passage formation 
substrate 10, a thing with a thickness of about 150-300 micrometers is used, and about 180-280 
micrometers of things with a thickness of about 220 micrometers are usually more desirably 
suitable desirably. This is because an array consistency can be made high, maintaining the 
rigidity of the septum between adjoining pressure generating rooms. 

[0031] One field of the passage formation substrate 10 turns into an effective area, and the 
elastic membrane 50 with a thickness of 1-2 micrometers which consists of diacidHzed silicon 
beforehand formed by thermal oxidation is formed in the field of another side. 
[0032] On the other hand, by carrying out anisotropic etching of the silicon single crystal 
substrate, the pressure generating room 12 divided by two or more septa 11 is installed 
crosswise, the free passage section 13 is formed in the longitudinal direction end section side of 
each pressure generating room 1 2, respectively, and the effective area of the passage formation 
substrate 10 is open for free passage through each pressure generating room 12 and the ink 
- supply way 14. This free passage section 13 is a junction room for connecting the pressure 
generating room 12 with the reservoir 21 formed in the reservoir formation substrate mentioned 
later through the ink supply way 14. 

[0033] If anisotropic etching is immersed in alkali solutions, such as KOH, a silicon single crystal 
substrate here It is eaten away gradually and nothing, and the above-mentioned (1 10) field and 
the 2nd field (111) which makes the include angle of about 35 degrees appear the 1st field (111) 
perpendicular to a field (1 10), this 1st field (111), and the include angle of about 70 degrees. 
(110) It is carried out using the property in which the etching rate of a field (111) is about 1/180 
as compared with the etching rate of a field. By this anisotropic etching, precision processing 
can be performed on the basis of depth processing of the shape of the 1st two field (111) and a 
parallelogram formed in respect of [ slanting / two ] the 2nd (111), and the pressure generating 
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* room 12 can be arranged to high density. 
[0034] The long side of each pressure generating room 1 2 is formed, and the shorter side is 
formed in respect of the 2nd (1 1 1) in respect of the 1st (1 1 1) with this operation gestalt. This 
pressure generating room 12 is formed by etching until it penetrates the passage formation 
substrate 10 mostly and reaches elastic membrane 50. Here, elastic membrane 50 has the very 
small amount invaded by the alkali solution which etches a silicon single crystal substrate. 
Moreover, each ink supply way 14 which is open for free passage at the end of each pressure 
generating room 12 is formed more shallowly than the pressure generating room 12 by etching a 
silicon single crystal substrate in the thickness direction to the middle (half etching). In addition, 
half etching is performed by adjustment of etching time. 

[0035] Moreover, to the effective area side of the passage formation substrate 10, the nozzle 
plate 16 in which the nozzle orifice 15 which is open for free passage in the opposite side was 
drilled has fixed through adhesives, a heat joining film, etc. in the ink supply way 14 of each 
pressure generating room 12. In addition, a nozzle plate 16 consists of crystallized glass which 
thickness is 0.1 -1mm, and coefficient of linear expansion is 300 degrees C or less, for example, 
is 2.5-4.5 [x10-6/degree C], or stainless steeL A nozzle plate 16 covers the whole surface of the 
passage formation substrate 10 extensively in respect of one side, and also achieves the duty of 
the back up plate which protects a silicon single crystal substrate from an impact or external 
force. 

[0036] Here, the magnitude of the pressure generating room 12 which gives an expulsion-ol^an- 
ink-droplet pressure to ink, and the magnitude of the nozzle orifice 15 which carries out the 
regurgitation of the ink droplet are optimized according to the amount of the ink droplet which 
carries out the regurgitation, regurgitation speed, and a regurgitation frequency. For example, 
when recording 360 ink droplets per inch, it is necessary to form a nozzle orifice 15 with a 
sufficient precision for the diameter of dozens of micrometers. 

[0037] Moreover, the free passage section 13 opened for free passage by each pressure 
generating room 12 of the passage formation substrate 10 and the reservoir 21 of the reservoir 
formation substrate 20 are opened for free passage by the ink supply free passage way 51 
established in the field which counters the free passage section 13, and ink is distributed to each 
free passage section 13 from a reservoir 21 through this ink supply free passage way 51, and is 
further supplied to the pressure generating room 12 through the ink supply way 14. 
[0038] The reservoir formation substrate 20 has the reservoir 21 which is the common ink room 
of two or more pressure generating rooms 12, and is joined by the location which does not 
counter the piezoelectric-device 300 side of the passage formation substrate 10 in this 
piezoelectric device 300. Moreover, this reservoir 21 penetrates the reservoir formation 
substrate 20 in the thickness direction, is formed covering the side-by-side installation direction 
of the pressure generating room 12, and is opened for free passage with the free passage 
section 13 of the passage formation substrate 10 through the ink supply free passage way 51 as 
mentioned above. 

[0039] Furthermore, the compliance substrate 30 which consists of closure film 31 and a 
stationary plate 32 is joined to this reservoir formation substrate 20. Here, the closure film 31 
consists of an ingredient (for example, polyphenylene sulfide (PPS) film whose thickness is 6 
micrometers) with which rigidity has flexibility low, and the closure of the one direction of a 
- reservoir 21 is carried out with this closure film 31. Moreover, a stationary plate 32 is formed 
with hard ingredients (for example, stainless steel whose thickness is 30 micrometers (SUS)), 
such as a metal. Since the field which counters the reservoir 21 of this stationary plate 32 
serves as the opening 33 completely removed in the thickness direction, on the other hand, the 
closure of it is carried out only by the closure film 31 of a reservoir 21 by which a field has 
flexibility, and it is deformable by change of internal pressure. 

[0040] Moreover, on the compliance substrate 30 by the side of the longitudinal direction 
abbreviation central outside of this reservoir 21, the ink inlet 25 for supplying ink is formed from 
ink supply means, such as an ink cartridge, and the ink installation way 26 which opens the ink 
inlet 25 and the side attachment wall of a reservoir 21 for free passage is established in the 
reservoir formation substrate 20. And ink is supplied to a reservoir 21 from an ink supply means 
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* through these ink inlet 25 and the ink installation way 26. 
[0041] On the other hand, with the effective area of the passage formation substrate 10, on the 
elastic membrane 50 of the opposite side, laminating formation is carried out in the process 
which thickness mentions [ thickness ] later with the bottom electrode layer 60 which is about 
0.2 micrometers, and the upper electrode layer 80 which is about 0.1 micrometers mentions [ the 
piezo electric crystal film 70 which is about 1 micrometer, and thickness ] later, and the 
piezoelectric device 300 is constituted. Here, a piezoelectric device 300 says the part containing 
the bottom electrode layer 60, the piezo electric crystal film 70, and the upper electrode layer 
80. Generally, one electrode of the piezoelectric devices 300 is used as a common electrode, 
every pressure generating room 12, patterning of the electrode and the piezo electric crystal film 
70 of another side is carried out, and they are constituted. And it consists of one of the 
electrodes and the piezo electric crystal film 70 by which patterning was carried out here, and 
the part which a piezo-electric distortion produces by impression of the electrical potential 
difference to two electrodes is called piezo electric crystal active section 320. Although the 
bottom electrode layer 60 is used as the common electrode of a piezoelectric device 300 and 
the upper electrode layer 80 is used as the individual electrode of a piezoelectric device 300 
with this operation gestalt, it is convenient even if reverse [ in this ] on account of a drive circuit 
or wiring. In the case of which, the piezo electric crystal active section will be formed for every 
pressure generating room. Moreover, the diaphragm which a variation rate produces by the drive 

. of a piezoelectric device 300 and the piezoelectric device 300 concerned is set, and an 
electrostrictive actuator is called here. In addition, although elastic membrane 50 and the bottom 
electrode layer 60 act as a diaphragm, you may make it a bottom electrode layer serve as elastic 
membrane in the example mentioned above. 

[0042] Moreover, in the ink supply free passage way 51 which opens the reservoir 21 of the 
reservoir formation substrate 20, and the free passage section 13 of the passage formation 
substrate 10 for free passage, the 2nd piezoelectric device 330 and 340 of a pair is formed so 
that a part of this ink supply free passage way [ at least ] 51 may be taken up. The 2nd 
piezoelectric device 330 and 340 of these pairs is for adjusting the opening area of the ink 
supply free passage way 51, and with this operation gestalt, it is prepared in the field which 
counters the ink supply free passage way 51 along with the longitudinal direction of a 
piezoelectric device 300 at the shape of a cantilever so that each point may carry out phase 
opposite at the predetermined spacing. 

[0043] Here, the process which forms a piezoelectric device 300, the 2nd piezoelectric device 
330, and 340 grades on the passage formation substrate 10 which consists of a silicon single 
crystal substrate is explained, referring to drawing 3 and drawing 4 . 

[0044] First, as shown in drawing 3 (a), the elastic membrane 50 which oxidizes thermally the 
wafer of the silicon single crystal substrate used as the passage formation substrate 10 with 
about 1 100-degree C diffusion furnace, and consists of diacid-ized silicon is formed. 
[0045] Next, as shown in drawing 3 (b), the bottom electrode layer 60 is formed by sputtering. As 
an ingredient of the bottom electrode layer 60, platinum etc. is suitable. The below-mentioned 
piezo electric crystal film 70 which this forms with the sputtering method or a sol-gel method is 
because it is necessary to make it calcinate and crystallize at the temperature of about 600- 
1000 degrees C under an atmospheric-air ambient atmosphere or an oxygen ambient atmosphere 
- after membrane formation. That is, when conductivity must be able to be held under such an 
elevated temperature and an oxidizing atmosphere and titanic-acid lead zirconate (PZT) is 
especially used as piezo electric crystal film 70, as for the ingredient of the bottom electrode 
layer 60, it is desirable for there to be little conductive change by diffusion of lead oxide, and 
platinum is suitable for it from these reasons. 

[0046] Next, as shown in drawing 3 (c), the piezo electric crystal film 70 is formed. With this 
operation gestalt, spreading desiccation was carried out, the so-called sol which dissolved and 
distributed the metal organic substance at the solvent was gelled, and it formed using the so- 
called sol-gel method which obtains the piezo electric crystal film 70 which consists of a metallic 
oxide by calcinatingrat an elevated temperature further. As an ingredient of the piezo electric 
crystal film 70, when the ingredient of a titanic-acid lead zirconate system uses it for an ink jet 
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• type recording head, it is suitable. In addition, especially the membrane formation approach of 
this piezo electric crystal film 70 is not limited, for example, may be formed by the sputtering 
method. 

[0047] Furthermore, the approach of carrying out crystal growth at low temperature with the 
high-pressure approach in the inside of an alkali water solution after forming the precursor film 
of titanic-acid lead zirconate by the sol-gel method or the sputtering method may be used. 
[0048] Next, as shown in drawing 3 (d), the upper electrode layer 80 is formed. The upper 
electrode layer 80 can use a metal, a conductive oxide, etc. of many, such as aluminum, gold, 
nickel, and platinum, that what is necessary is just a conductive high ingredient. With this 
operation gestalt, platinum is formed by sputtering. 

[0049] Next, as shown in drawing 4 (a), while etching only the piezo electric crystal film 70 and 
the upper electrode layer 80 and carrying out patterning of the piezoelectric device 300 to the 
field corresponding to each pressure generating room 1 2, patterning of the 2nd piezoelectric 
device 330 and 340 is carried out to the field corresponding to each free passage section 13. 
Furthermore, the ink supply free passage way 51 is formed by removing the bottom electrode 
layer 60 of the perimeter of the 2nd piezoelectric device except the fixed-end section of a 
cantilever, and elastic membrane 50 by patterning between the 2nd piezoelectric device 330 and 
340. 

[0050] Subsequently, as shown in drawing 4 (b), the insulator layer 90 is formed so that the 
periphery section of the upper electrode layer 80 of a piezoelectric device 300 and the 2nd 
piezoelectric device 330 and 340 and the side face of the piezo electric crystal film 70 may be 
covered. 

[0051] Next, as shown in drawing 4 (c), patterning of a part of insulator layer 90 of the 
longitudinal direction edge of the upper electrode layer 80 of the piezo electric crystal active 
section 320 is carried out, and contact hole 90a is formed. Moreover, contact holes 90b and 90c 
are formed in the field which counters the peripheral wall of the free passage section 13, 
respectively, the 2nd predetermined location, for example, this operation gestalt, of piezoelectric 
devices 330 and 340. Furthermore, after forming a conductor layer on the whole surface, the 
lead electrodes 100 and 110 are formed by carrying out patterning. The end of the lead electrode 
100 formed in the piezoelectric device 300 is connected with the upper electrode layer 80 of the 
piezo electric crystal active section 320 through contact hole 90a, and the other end is 
connected with external wiring which is not illustrated. Moreover, as for the lead electrode 110 
formed in the 2nd piezoelectric device 330 and 340, both ends are connected with the upper 
electrode layer 80 of each 2nd piezoelectric device 330 and 340 through contact holes 90b and 
90c, respectively. In addition, these lead electrodes 100 and 110 are formed so that it may 
become narrow width of face as much as possible to extent which can supply a driving signal to 
the upper electrode layer 80 certainly. 

[0052] Subsequently, as shown in drawin g 4 (d), the 2nd insulator layer 95 is formed so that the 
2nd top face and side face of piezoelectric devices 330 and 340 may be covered. This 2nd 
insulator layer 95 is formed in order to protect each class which constitutes the 2nd 
piezoelectric device 330 and 340 from ink, and the side face by the side of the ink supply free 
passage way 51 of each 2nd piezoelectric device 330 and 340 is also certainly covered with this 
2nd insulator layer 95. 

~ [0053] The above is a film formation process. Thus, after performing film formation, as shown in 
drawing 4 (e), anisotropic etching of the silicon single crystal substrate by the alkali solution 
mentioned above is performed, and the pressure generating room 12 and free passage section 13 
grade are formed. In addition, a series of film formation and anisotropic etching which were 
explained above form much chips on one wafer at coincidence, and divide them after process 
termination every passage formation substrate 10 of one chip size as shown in d rawin g 1 . 
Moreover, sequential adhesion is carried out with the reservoir formation substrate 20 and a 
compliance substrate, and it unifies, and let the divided passage formation substrate 10 be an ink 
jet type recording head. 

[0054] Moreover, the ink jet head constituted in this way incorporates ink from the ink inlet 25 
linked to the external ink supply means which is not illustrated, and it fills the interior with ink 
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• until it results [ from a reservoir 21 ] in a nozzle orifice 15. In that case, with this operation 
gestalt, the opening area of the ink supply free passage way 51 is adjusted by driving the 2nd 
piezoelectric device 330 and 340 so that it may mention later in detail, and passage resistance of 
the ink which flows into the pressure generating room 12 may become the optimal. Moreover, 
after filling ink in the pressure generating room 12, by impressing an electrical potential 
difference between the upper electrode layer 80 of a piezoelectric device, and the bottom 
electrode layer 60, bending and making elastic membrane 50, the bottom electrode layer 60, and 
the piezo electric crystal film 70 transform according to the record signal from the drive circuit 
of the exterior which is not illustrated, the pressure in the pressure generating room 12 
increases, and an ink droplet carries out the regurgitation from a nozzle orifice 15. 
[0055] Thus, the important section flat surface and cross section which show physical 
relationship with the pressure generating room 12 and the free passage section 13 in the formed 
ink jet type recording head, a piezoelectric device 300, and the 2nd piezoelectric device 330,340 
are shown in drawin g 5 . 

[0056] With this operation gestalt, as mentioned above, a piezoelectric device 300 is formed in 
the field corresponding to each pressure generating room 1 2, and as shown in drawin g 5 , in the 
ink supply free passage way 51 which opens for free passage the free passage section 13 which 
is open for free passage every pressure generating room 12, and a reservoir 21, the 2nd 
piezoelectric device 330 and 340 of a pair is formed along with the longitudinal direction of a 
piezoelectric device 300 so that each point may carry out phase opposite. These 2nd 
piezoelectric device 330 and 340 is formed in the shape of [ which was jutted out over the field 
which counters the free passage section 13 from the outside of the field which counters the free 
passage section 13, respectively ] a cantilever. Therefore, the clearance between the perimeters 
except the fixed-end section of the 2nd piezoelectric device 330 and 340 serves as opening area 
which opens a reservoir 21 and the free passage section 13 for free passage. 
[0057] Moreover, these 2nd piezoelectric device 330 and 340 drives a piezoelectric device 300 
independently, although it consists of the same layer as a piezoelectric device 300. For example, 
with this operation gestalt, a piezoelectric device 300 and the 2nd piezoelectric device 330 and 
340 are separated by carrying out patterning of the upper electrode layer 80 and the piezo 
electric crystal layer 70. And as for these 2nd piezoelectric devices 330 and 340, the bottom 
electrode layer 60 serves as a common electrode like the piezoelectric device 300, and the 
upper electrode layer 80 serves as an individual electrode of each 2nd piezoelectric device. 
Moreover, the upper electrode layer 80 of the 2nd piezoelectric device 330 and 340 is connected 
with external wiring which the 2nd piezo electric crystal film 70 and upper electrode layer 80 of a 
piezoelectric device 330 which are located in the outside are installed to near the edge of the 
passage formation substrate 10, and the upper electrode layer 80 does not illustrate. 
Furthermore, upper electrode layer 80 comrades of the 2nd piezoelectric device 330 and 340 of 
the field corresponding to each free passage section 13 are connected by the lead electrode 110 
installed in the perimeter of the free passage section 13 through the contact holes 90b and 90c 
of the insulator layer 90. Therefore, an electrical potential difference is supplied also for the 2nd 
piezoelectric device 340 both through the lead electrode 1 10 by supplying an electrical potential 
difference to the 2nd piezoelectric device 330 located outside from an external drive circuit. 
[0058] In addition, at least, the 2nd piezoelectric device 330 and 340 in a reservoir 21 is 
- completely covered with the 2nd insulator layer 95, and these 2nd piezoelectric device 330 and 
340 has prevented generating of defects, such as short-circuit by adhesion of ink, although a 
part will be located in ink. 

[0059] If an electrical potential difference is impressed to such 2nd piezoelectric device 330 and 
340, since the 2nd piezoelectric device 330 and 340 is formed in the shape of a cantilever, 
respectively, it will have been curved by each point as shown in drawing 6 R> 6. Thereby, the 
clearance around the 2nd piezoelectric device 330 and 340, i.e., the opening area of the ink 
supply free passage way 51, is expanded, and the ink flow rate supplied to the free passage 
section 13 from a reservoir 21 increases. 

[0060] Moreover, when each pressure generating room 1 2 was supplied through the ink supply 
free passage way 51 from a reservoir 21 (i.e., in order to carry out the regurgitation of the ink 
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• droplet, when a piezoelectric device 300 drives and it returns), it was made to drive such a drive 
stage especially of the 2nd piezoelectric device 330 and 340 with this operation gestalt 
synchronizing with the drive of each piezoelectric device 300, although not limited. The passage 
resistance of ink which passes through the ink supply free passage way 51 is adjusted to the 
always optimal condition by this, and ink supply in the pressure generating room 12 from a 
reservoir 21 is performed smoothly. 

[0061] Moreover, only when ink flowed into the pressure generating room 12, it was made to 
drive the 2nd piezoelectric device 330 and 340 with this operation gestalt. Therefore, since the 
ink supply free passage way 51 is in the narrowest condition in case the regurgitation of the ink 
is carried out from a nozzle orifice, the recess of the pressure by the drive of a piezoelectric 
device 300 can be made into the minimum, and an ink regurgitation rate and ink discharge 
quantity can be improved. 

[0062] In addition, although the 2nd piezoelectric device 330 and 340 is driven and it was made 
to enlarge the ink supply free passage way 51 with this operation gestalt when ink was supplied 
to the pressure generating room 12, it is not limited to this but you may make it, drive the 2nd 
piezoelectric device 300 and 340, of course also in the case of the ink regurgitation. 
[0063] Moreover, what is necessary is just to make it serve as the optimal passage resistance on 
each drive condition, although especially conditions, such as driver voltage of the 2nd 
piezoelectric device 330 and 340, are not limited. Moreover, for example, based on drive 
conditions, such as driver voltage of a piezoelectric device 300, you may make it change suitably 
the drive conditions of the 2nd piezoelectric device 330 and 340, and they can be considered as 
the passage resistance optimal thereby always. 

[0064] Furthermore, there is an advantage that passage resistance can be adjusted after product 
completion, by controlling the drive conditions of the 2nd piezoelectric device 330 and 340. 
[0065] Moreover, by these 2nd piezoelectric devices 330 and 340, the magnitude of the ink 
supply free passage way 51 can be controlled, the size of the ink droplet breathed out can strike 
it, and a reason can also be performed. For example, if the 2nd piezoelectric device 330 and 340 
is made to drive and a piezoelectric device 300 is made to drive where the ink supply free 
passage way 51 is expanded, in case a piezoelectric device 300 is driven and ink is made to 
breathe out, in order for a part of pressure generated according to deformation of a piezoelectric 
device 300 to escape in the reservoir 21 direction, the ink discharge quantity breathed out from 
a nozzle orifice 15 decreases, and it becomes a small ink droplet. On the other hand, as 
mentioned above, if the regurgitation of the ink is carried out where it canceled the drive of the 
2nd piezoelectric device 330 and 340 and opening area of the ink supply free passage way 51 is 
narrowed, the recess of a pressure will decrease, ink discharge quantity increases and ink 
discharge quantity serves as a large ink droplet from a case [ having made the 2nd piezoelectric 
device 330 and 340 drive freely ] relatively. Thus, ink discharge quantity can be adjusted by 
controlling the recess of the pressure at the time of the ink regurgitation by the 2nd 
piezoelectric device 330 and 340. Namely, it can divide by the size of an ink droplet striking. 
[0066] Moreover, with change of environmental temperature, the viscosity of ink may change and 
an ink regurgitation property may change. Then, corresponding to this, a detection means to 
detect about 51 ink supply free passage way environmental temperature is established, the drive 
conditions of the 2nd piezoelectric device 330 and 340 are determined based on the detection 
- result of this detection means, and you may make it change suitably. Thereby, the ink 
regurgitation good related always can be performed to environmental temperature, i.e., the 
viscosity of ink. 

[0067] In addition, although it was made to perform the drive of each 2nd piezoelectric device 
330 and 340 synchronizing with the drive of the piezoelectric device 300 corresponding to it, it is 
not limited to this but you may make it drive all the 2nd piezoelectric device 330 and 340 on 
predetermined conditions regardless of the drive conditions of a piezoelectric device 300 in an 
above-mentioned operation gestalt at the time of printing etc. 

[0068] Moreover, although it was made to make the 2nd piezoelectric device 330 and 340 deform 
up, it is not limited to this, for example, the 2nd stress or thickness of insulator film 95 grade is 
changed, and you may make it make it deform caudad with this operation gestalt. 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/03/13 



JP,2000-246896,A [DETAILED DESCRIPTION] 



9/10 ^— v 



• [0069] Moreover, although a piezoelectric device 300 and the 2nd piezoelectric device 330 and 
340 are separated by carrying out patterning of the upper electrode layer 80 and the piezo 
electric crystal film 70, it is not limited to this but you may make it dissociate with this operation 
gestalt by carrying out patterning of the upper electrode layer 80 at least. 
[0070] (Other operation gestalten) Although each operation gestalt of this invention was 
explained above, the fundamental configuration of an ink jet type recording head is not limited to 
what was mentioned above. 

[0071] For example, although a reservoir 21, the pressure generating room 12, and the free 
passage section 13 were opened for free passage with the above-mentioned operation gestalt on 
the ink supply way 1 4 It is made for a part of longitudinal direction edge of the pressure 
generating room 12 to be set to free passage section 13A, and you may make it open this free 
passage section 13A and reservoir 21 for free passage on the ink supply free passage way 51, 
without establishing the ink supply way 14 in the passage formation substrate 10, as it is not 
limited to this, for example, is shown in drawing 7 . Moreover, although a point carries out phase 
opposite and the 2nd piezoelectric device 330 and 340 of a pair was formed with the above- 
mentioned operation gestalt, it is not limited to this, for example, you may make it prepare 2nd 
piezoelectric-device 330A only in one side. Of course also by such configuration, the same 
effectiveness as an above-mentioned operation gestalt is acquired. 

[0072] Moreover, although the reservoir formation substrate 20 was formed only in the field 
which counters the free passage section 1 3 with the above-mentioned operation gestalt for 
example As it is not limited to this, for example, is shown in drawing 8 , to the reservoir 
formation substrate 20 The piezoelectric-device attaching part 24 which can seal that space 
where the space of extent which does not check movement of a piezoelectric device 300 is 
secured is formed in one, and even if there are few piezoelectric devices 300, you may make it 
seal the piezo electric crystal active section 320 in this piezoelectric-device attaching part 24. 
By this, a piezoelectric device 300 can be intercepted with an external environment, destruction 
of the piezoelectric device 300 by external environments, such as moisture, can be prevented, 
and the endurance of a head can be improved. 

[0073] In addition, although the ink jet type recording head of the thin film mold which applies 
membrane formation and a lithography process and is manufactured was made into the example 
with each above-mentioned operation gestalt, of course, it is not limited to this and this 
invention can be adopted also as the ink jet type recording head of various structures, such as 
what forms the piezo electric crystal film for a green sheet by pasting or screen-stencil. 
[0074] Thus, this invention is applicable to the ink jet type recording head of various structures, 
unless it is contrary to the meaning. 

[0075] Moreover, the ink jet type recording head of each [ these ] operation gestalt constitutes 
a part of recording head unit possessing an ink cartridge etc. and ink passage open for free 
passage, and is carried in an ink jet type recording device. Drawing 9 is the schematic diagram 
showing an example of the ink jet type recording device. 

[0076] As shown in drawing 9 , the carriage 3 which was formed removable and carried these 
recording head units 1A and 1B is formed free [ shaft-orientations migration on the carriage 
shaft 5 with which cartridge 2A and 2B from which the recording head units 1A and 1B which 
have an ink jet type recording head constitute an ink supply means were attached in the body 4 
of equipment ]. These recording head units 1A and 1B shall carry out the regurgitation of a black 
ink constituent and the color ink constituent, respectively, for example. 
[0077] And the carriage 3 which carried the recording head units 1A and 16 is moved in 
accordance with the carriage shaft 5 by being transmitted to carriage 3 through two or more 
gearings and timing belts 7 which the driving force of a drive motor 6 does not illustrate. On the 
other hand, along with carriage 3, the platen 8 is formed in the body 4 of equipment. Record 
sheet S which is record media, such as paper to which can rotate now with the driving force of 
the paper feed motor which is not illustrated, and paper was fed with the feed roller etc., winds 
this platen 8 around a platen 8, it is hung, and is conveyed. 
[0078] 

[Effect of the Invention] As explained above, in this invention, the 2nd piezoelectric device for 
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changing the opening area of the ink supply free passage way which opens these for free 
passage was prepared between a reservoir and the free passage section. Thereby, according to 
the drive conditions of a piezoelectric device etc., the opening area of an ink supply free passage 
way can be changed, and the ink flow rate supplied to a pressure generating room can be made 
into the always optimal condition. Moreover, in case the regurgitation of the ink is carried out 
from a nozzle, by changing the opening area of an ink supply free passage way, ink discharge 
quantity can also be adjusted and the effectiveness that it can divide by a large and small ink 
droplet striking is done so. 
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* * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the ink jet type recording head 
concerning the operation gestalt 1 of this invention. 

[Drawing 2] It is drawing showing the ink jet type recording head concerning the operation 
gestalt 1 of this invention, and is the top view and sectional view of drawing 1 . 
[ Dra wing 3] It is the sectional view showing the thin-film-fabrication process of the operation 
gestalt 1 of this invention. 

[Drawing 4] It is the sectional view showing the thin-film-fabrication process of the operation 
gestalt 1 of this invention. 

[Drawing 5] It is the top view and sectional view showing the important section of the ink jet 
type recording head concerning the operation gestalt 1 of this invention. 

[Drawing 6] It is the sectional view showing the important section of the ink jet type recording 
head concerning the operation gestalt 1 of this invention. 

[Drawing 7] It is the sectional view showing the ink jet type recording head concerning other 
operation gestalten of this invention. 

[Drawing 8] It is the sectional view showing the ink jet type recording head concerning other 
operation gestalten of this invention. 

[Drawing 9] It is the schematic diagram of the ink jet type recording device concerning 1 

operation gestalt of this invention. 

[Description of Notations] 

10 Passage Formation Substrate 

12 Pressure Generating Room 

15 Nozzle Orifice 

50 Elastic Membrane 

51 Ink Supply Free Passage Way 
60 Bottom Electrode Layer 

70 Piezo Electric Crystal Film 
80 Upper Electrode Layer 
300 Piezoelectric Device 
320 Piezo Electric Crystal Active Section 
. 330,340 The 2nd piezoelectric device 
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[0 0 3 5] SK&J&ricKKl O0)llBPffi«l::l*. 

ftE»JI£li 2W^iJ&Bi 4£l*S*ffii]T*3iI 
■T^yXjur^Di 5j&<£»£*ifcyXju:7u-M 6*< 

&\ y X;u^u- h 1 6ii. JS£A<fllx.(£. o. 1-1 

mmT% «Kat«ft35<3 0 0°CJ21T"C. «ittt2. 5~ 
4. 5 [x 1 0"6/°C] Trfe^^D^X-tr^S^^X. X 



[003 6] >^*ttmffi**-<>^fc^ic 
Xt°-h\ ttffl«5ft«lciti:TKift:**i4. flditf*. 

w>^»fcy3 6o«a)-r>^»tiEi»r«»*. -/ 
xjhupi 5(±»+//mo)iig-e»ficfc<^ja-r^ifes 

[0 0 3 7] *fc % IKB»«ttfi1 O0O«-EA«±S1 
2lr&a$*l«jt9ff1 3<hUtP-/<^J«Sffi2 0a)U 

+f-/\*2 i t\t. SiiSPi 3i=»firt-*«*rc«:it&tt 

JE**4lM1 2Cl«fc*3h*. 

[003 8] »J If— 2 0 1*. «HS<DE*«4 
Si 2<D&M<D^ >^ST*fc^yif-/<2 1 at 

8fl2rit«« 1 oa)nm*^-3 o offljiz. :oEHf3 

0 0<»:^i^^SlLftl^{iS[C^t^^^rL^^o *fc. C<0 

y+f-/<2 1 1* % u if— 2 o*»*^^ifzjt 

y. ±aa)*3ic-f >^«tsaa»5 1 **lt»»» 
rit&Ki ocdssspi 3<h&ii£*iTiN£o 

[00 3 9] £t>IC % C<75»J-tf— /<^fi£S1S2 OICI*. 
»itBt3 1 5.t/@^*5 3 2 < b^bft^)=l>^^^T>X 

»S3 036<»***itl^* 0 ::t\ *titBt3 1 f±. M 

*'j7i-l/^l/7-fK (PPS) :7-<;UA) JSC 
y. Z<DM±«13 1 ICfcoTUlf— /<2 1<D-^fffi3&<it 

J* ff^^3 0//mO)Xf>L/Xffl (SUS) 

*) -e^fiE^^x^o ^:<o®Sffi3 2©yif— /<2 i ic*f 
»**filfz3fi*^Bfc**4xfc|l!P*3 3 
< ^ftorl^^fc^6. U-tf— /\*2 1 a)-^®fipTSttSS 
t-4Sih«3 1 a>^r»ih**i. W»ffi*0)SEftfzJ:o 

[0 0 4 0] C0)U+f— /<2 1 (O^^fSlfflS** 

»n«a>3>^5-f 7>xSffi3 o±(c(i. -r><7*— 
o-r^iAP2 5tf»as*Ltfe«, >j if— /Writs 

*£2 OlC(i-f>^3|AP2 5 <t <Jif— /<2 1 (DfiiJS-tS 
Mt4-f>^»AB2 6tfSlt6htL>5, fit, 

[0 04 1] aEKBrit*«i 0<DBBP®ifiJR*f 

filJO)Ptt^5 0(D±|C|* % »*36<«icli. ISO. 2/vm 
OTfSIeOd:, J»*36<«7Ltf. ttl /im05aEm<*M 
7 Ob. mZtfmZ-lt. MO. 1 //m<D±«ffiJK8 Ot 
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offtfiJLti^, ::t\ ffim*T-3oor*. T1S 

160, Em*® 7 0. Xtf±Ml8 0S««»* 
U Mfl)lffi&l/Ei»:l7 0 

9*4<±C««&£EEmi*ttim3 2 0A:^5o 
^&T*ii„ Tlffl6 0SElIf3 o oa)^Mm«i<t 

Ls ±*aB8 0Sff«*^3 OOtDflSiJWSi: LTL^ 

ffl*ia>»*i::fci*-c*,* «ee4j«±mi::e*{* 

ffim*^3 OOi^SlESm^S 00(DBIlCj:yjtt 

& 0 ftfc\ ±ajLfc«-cf*. 5ittl5osr;Tigi6 

[0042]|f:, U 2 0(0'J+f-/*2 

ft < t £ C J: 5 IC. -*t<om 2 <DI±**^- 3 3 

0RZS3 4 O^iftltbtlTt^o C^b-*tCDm2(Dffi 
1*^3 3 0E.tf3 4 Of*. >*«»31iltt5 1 <7>SB 

[0 0 4 3] ::t\ i/Ua:/*IM&«fr&ft«SUt 

0±|C > j£**?-3 0 0;&tf*2(D 
3 3 0M3 4 0*SJKfiR-r*^ , D-bXtH3&tfH4 
S*BBLft3b<&»Wf *o 

[0 0 4 4] I2I3 (a) IC^-TJ:-5^s 3k»J!$J$ 

Xfil 0<bft^vU=i>#Jgfl*ffia)^x/\$«i1 1 O 

[0045] Hi3 (b) IZTjk^-^^iZ^ 

U>y-eTl«H6 0*»jjW«. Tlii6 0 0)ttS 

iirit a**M<#aiT?fc*o z^i*. x/<?9y> 

JjiK8kfc*:ft#HftTXttM*#B*T-e 6 0 0-10 
O 0 o C^ScD;^ST^«LT^^$-t±^^^<fe^^ 
£-efc£o "Tftt)*,. TlSS6 0<DW(is c<Dct5 
ftffiS* »b»H*T-eW«tt*fi»T»#ftit*Lliftt» 
■T. J*IC BE«««7 0£ LT^*>»vJU=i>i£& 
(pzt) SHi*fc*$fci*. mbfio>ttlkir^««« 

[0 0 4 6] ;*fz. [213 (c) ic^f^aic. JEHffllg 



7 0£j£jg-T£ o *S6J6J^I|-eii. ^M^ti^^^i^ 

* * f s-cttja-r *>z.t v &mmitte& t> ft 

^lcfi»®T?fe^, 0 ftfc\ Zd)EI#R7O0ffiI^ 
[0 0 4 7] £f>|z. i/;u-yju&xr**/^* u >^ 

[0 0 4 8] #c:. S3 (d) ic^-r^^ic. ±ma^ 

8 0£j£jjJi^£o ±tffil8 0(t VV&ax^tm-e 

[004 9] *|Z, 04 (a) [C^-f <fc 5 K % ESM 
7 0&u:±tSl8 O^Jl^f^LT#EA*± 
Si 2\ztt&1rhffi&\zmMm=f-3 oo$/^-z^ 

*^3 3 0£.tf3 4 OS/^-z>m o ££IC. JR 
2fl)Et*T3 3 0&1/3 4 0^1<t)t^*,ia)lSSS 

»*tt<*2<Di£«*^a>jHHa>TmaM6 o&tf3$te 
i«21S5 1 ^^*^->g,o 

[0 0 5 0] ;^iN-e. HI 4 (b) (c;jrr£5l^ Ell 
^3 O 0Xt/m2(DI±mm^3 3 0&1/3 4O0±1S 
®8 O0)j^^a55.u:EEm«:M7 O <0fl!lB£Bd cfe 5 izlft 
8#|9 0»«t5, 

[005 1 ] ;^(- % @4 ( c ) d^-Tcfc: a fc, EESttftB 

KSP3 2 o<D±mmme o<o«¥*iPi4aspa)«e»tt:B9 

0(D-a5^/<^-->^Lri3>^^ h*-;U9 OaJ 
fi2fi£-r<5o 8 2^11^3 3 0X1/3 4 OCDRlf 

fflxtf. **«flSffl-oi*. aflfln 3(D«aic 
/^-->^-r^c<bfCct y y-Ksai oom 

1 10£A2j£-f£ o JEK*^3 0 0fCJKric**Lfcy— K 
I«1 O O(0-3»tezi>*^ htN-JI/9 0a$^LTE 
«(*ffi»»3 2 O0±lffil8 OttSi*^ te4Sf*l2l 
«Lftu^»E«li:UHII**L*o »2<DHEm**- 
3 3 0^1/3 4 OlC^fiRStifcU— KU1 1 Of*. 
aHA<-t*l-?*l=l>$* hTfx— ;U9 O O c i&^L 

t#S2 0)EtS^3 3 0W3 4 O0)±18il8 O <t 

a«**i*o ft*>\ -ou-Kiai oowi i o 

pra«lti*^tti:ft4J:5f=»a**Lrt^«. 
[0052] «L\-e. 1214 (d) IZTF-T^ol^ *2fl> 
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3 oxt/3 4 o<D±mBLXfmm£m. : 5 &5\z 

51*. S 2 (DEl*^ 3 3 4 6 

m2C0lEm^3 3 OXt/3 4 0aM>^{ftif&igiIS&5 

1 m<o®m t z com 2 cd^»«:@ 9 s ic ^ o r stuica 

[0 0 5 3] &±#|gff2j£:7n^X^fe£ 0 Z0)cfc5lC 
LTKff2J££fro*:&. El 4 (e) J: 5 fj^ 

LfcTJU* y *&lc<fc£:>y a >ieSSfiO)ISttx 

y^v^sm^ e^«4H 2xi/s;ian 3^*^ 

[0054] £tz. Z<D£5(3«j£L*:^>^ Vx.y h 
X7»AP 2 5 7&^-T r>^SS*y&«?K "J If— A21fr 

b/xjmpi 5ic^^^T*P^fflj^^>^r^yi:-r 0 * 

<DK. ^mMBBT'l*. BL<I*&&ii-*£5l:^ E* 
SISe^I 2lc^A^^^>^^a^S^Sii < h^^J: 
51^ lg2(0IEm^3 3 0M3 4 0£^»)-f£::£ 
l^oTY >£#«S«jSS§5 1 <B|lflPffl*£Ijg&LT^ 
6o *f=. E2l$§£^1 2rtlC^>?£;j5!/-L7cS&. H 

Ls PMlSlso. Tm«M6 0Xl/Em«g7 o£fc;h> 

*y/x;n§fjpi 5^t>-o^;^<ttai^-^o 

[005 5] ZOkvlzterfLZtltz-tZst zsjlv hifcSE 
tt^* Klcfc(t4BE*«**1 2Xt/3taftl 3£ES 
i?-3 0 0MS2a)ElI^3 3 0, 3 4 0<tO){4S 

[0 0 5 6] **16fl&IS-ef** ±»<D£ 3 
11 2 f::»J6-f «««!::[*. Et*f3 00Wi 

*u m5\z7r.-f<kv\z, #jea*^si 2SicjSii-r^ 

&5 1 fllCf*. -ZKDm2<DEE.nm*3 3 4 0 

E**?-3 3 0X1/3 4 Ol*. **U«F*U 3iZ 

ara^-*«*a)*«35^5ia«i 3i::»in]-r«««i::» 
yuLfcJWtatticBit&nri**. Lfctfor. * 

2 0)E1I^3 3 OXt/3 4 0<7)S^a»£Rfc< JSHtf) 

mb«<* yif-/<2 1 3^«aar«nnaB 

[0 0 5 7] CUtX?>a)*2<DE«»T-3 3 OXtf 



3 4 Of*. EBB? 3 0 0±:B— »fr&ft**<EBBT 
3 o o£i*ffi£LT^K)S;h£o 0Hx.tf. *^Jfi^ffiT* 
I*. ±tSR8 0Xl/E«ftl7 0*/<*-z>yt4 
ZLklZ* y . Et*^3 O 0 t«2<DEl* : F3 3 OX 
t/3 4 0ij&*fl*t**lTl**. fits CtLt,m2<7)E 
mm^f 3 3 OXt/3 4 Of*. El^SOOir^ttlCT 

*i*4ia>»2a>EBB^<Da*JBa£#oTl*S. * 
fcs SB2(0EBiR^3 3 0X1/3 4 0(D±iil8 0 
I*. J €-0)^flllfZ^M-r^S2(DEmS^-3 3 0(7)ESi* 

17 om±isb8 otffttmtetfL&m 1 o(D4ssauifi^ 

«S*iTL*4. £*>\z s «-SiISfll 3lc»j£-T4««<D 
§&2<7)f±mj$§^-3 3 0X1/ 3 4 0CD±S«iai8 OP±*< 
*£Sf*@9 0<7>=1>£<7 hTtx— ;U9 0 bXt/9 0 c ttfr 

LT\ 3a)SffllcSK**ufcU— KB81 1 o 

*^nffiiictta-r4*2(DE«*^3 3 ofcmiEA<«*& 

**L*Cil=«fcy* U-KM1 1 0^^Lrm2(0E 

mm^3 4 o **jc«EAt#a**i* Q 

[0058] fcfc. CHb(Dm2(73Em*^-3 3 0X1/ 

3 4oi*. -w^vv^wfcfia-r^-^ic*^^ '> 
ft< ttyif— /<2 1 to<n%2<»mtem=F3 3 oxt/3 

4 0 I*. S2(DttiM9 SlCctor^fra^Tfc 

y. >r >^<Df*»izj:4i/3- h*a>^a<0§&±£R&it 

[0059] Cl<7)£5fc3fS2<7)E®i^3 3 OXt/3 4 
OlcaE36<BHin**L*i:. S20)ElI : F3 3OX{i:3 

fCcfcy* S2(DEtK?3 3 0£{/3 4 O0)IiOR 

tl. 'J+f— /^2 1 ^&11IP1 3fCtt*&*tl^^>^3tt 

[0060] ^©*:5**2CDEaHl^3 3 OX 

1/3 4 0(DffilS8#S{*. 1*|cB3E**LftL^ *SSJ6^ 

ffir*f*. 'j^2i^b^^fttelM5i^L 

*»£tttt-r*fc*>fzEa*^3 o 0A<(g«i**Lr5cfc 

M^xb^fc. &E1I^3 0 0(7)ffilljfz|53^LrffiSi-r 

•J-tf— /^2 13^6E*«±»1 2^(D^>^WXA 

[0 06 1 ] *«lt»ffl-Cli. S2(0EtIf3 

3 0X1/3 4 OS. E**±I1 2l^-f>^3b<gitA*tl 

PA^&-f >^*ttffl-r*Blci* % -<>^«$&ailS5 1 
aW. »*i»l*ttffl£#-DTl^fcJ6. ESSIT-3 0 0(7) 
BttlcJ:«E*loaif**/hBi"r*C4:2!i<-C*. -f> 
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[0 0 6 2] *HJfi^ffi-CI±. E*«4B1 2(C 

>^A<«lftS*l4l(H=lt2fl!)S«*^3 3 O&tf 3 4 

0$Sg»]L-C^>^tt*&2iiffi5 1 ***<-*-**3l:: 
S2(DEl* : f3 0 OM3 4 OSK»-r4J:3f3LT 
[006 3] 12^11^3 3 0^3 4 00) 

Mx.fi. 36 2 0)111*^3 3 0^1/3 4 OCDffilb^ 
ft*. E«a»3OO0)»WE»«>B»JHWcJ|-J^ 

[006 4] $P>\Z* !2(CElIf3 3 0W3 4 0 

[0 0 6 5] *fc % Zti^m2(7)El* : f L 3 3 OSl/3 
4 0lC < fcoT*<>*#«S«ill&5 1 *«fflL 

T*£&o nm*^ 0 0*KMLT-f >*$qt 

U 1&2(7)i£®fSt^3 3 0&Tj:3 4 0*12®]$ 

3 0 0£KMS-t*-*£. 111^3 O OCD^lCcfc-oT 

*L/h*^-f>^ai:tt*. ±a<D*9!z. $2 

(DJ£mf?t^3 3 0&1/3 4 OCDSgi!j$M^L-C-r>^^ 

•T*i:E*a)arf3&<s«'>Lr. ^ > iiig 2(3 £ 

11^3 3 0X1/3 40«B$tf:t^J:H 
£ 0 CCDcfc5(C. S2{DEtIT3 3 0M3 4 0Cct 

-3 r * >^7 ttttB»<Dffi*a>aif * *j»-r « z it ic* y . 
[0066] ««a*(D*fticflior. f>^a> 

¥^(D^t±iiemfcs^t^-cm2(Diimm^3 3 0M3 

[oo6 7] ±3ia>M6»ft-ei4. #^2 0Ei 

1^3 3 4 O0>e»*-l-*Llr*JJSLfclE«*^ 

3 0 Ot^lIffijlZffl^LT^d^dfcL^Tb^ ztiizmm 
S#tr. E«**3 0 00>B»ftfr(cH«<i:< % Mx. 

fi. WI^I^TOSZ^ElflT-S 3 OSt/3 4 0 



[0068] *HJSfl$®-e(*. JB 2 0)^**^-3 

30M340S, ±*fC^*1±-5J:5^L/=*<. Z 

tiizmfczh-r. ft2aie*fl«9 6*«>£A 

[0 0 6 9] Sfc. *SMfc»ffl-e(** Ei*f3oo<h 

«2<DE«*?-3 3 OXt/3 4 0i:*±«Sl8 O&tf 
I£«#Jg7 0*/^-~>^-T*Zi:lc^y»«tLT^ 
z*u=Hjfca?;M\ *ft<iU«li8 0$/< 

[0070] (ffis<0»&fcff2S) **^<Z)*3IJEB 

[OO 7 1] fflx.fi, ±JfiO)Sllfc»B-CI*. 'J+f-/<2 
1 &EAJB±ai 2<tiiiIfflM 3 fcft-f >9MMM 4 
T?31*r**3l::Lfc*«* z*Uc|Ke**i-*\ fflx.fi. 

4tmtri=, e**±«i 2(D**»fiUB»a>-»3^ 
mmmi 3 Aktaz&oizL* zommmi 3 At y-tf 
-a 2 1 ££>r>*0«&aii&5 1 r-ait z&sizl 

*fc. ±&0>SJ£fl2®-efi. -*ftf>m 2 (Dl± 
1*^3 3 O&tf 3 4 0^5fe4Sffl5A<«*tfS]Lri9:lt^J: 

diet,*:**. z*i\zm&£*i-f. mx.it* m2<Diznm 

*3 3 0A*-*f|a)*lz|ll+*J:3f=LrtJ:^. Z 
[00 7 2] *fc, fflx.fi. ±»a>*lfc»IB-ett* y-tf 

-/««»S2o$iMi 3icMn-r«mo>^r=K 

tt**3f=Lfc*«, z*L|-jE5££;h,-f. fflxJi. lUSfr 
^■TctdlC. Uif— 2 0 fC. E11^3 00 

IHl*«itpr<l6«:ffi«*T-«»ffl2 4 £-**Mf::R(-j\ EE 

ms§^3 o oa>d^ft< t *>E.ni*mw>&3 2 0* zcoee 

«*T-«»«P2 4rtlC»»-r*«fc3l3L-Cti«fcl^ ZtL 

i=*y. ie«*^3 00 aw lt. 

<D*»a«fcJ:-5jE«*-7-3 0 0(D«*£|»jt-r«z £ 

[0073] fcfc. ±»<©#*isii&«-ctt, rtH&tfy 
l < fix ^7 y ->mmmz * y Eitn*Mt«to 

[00 7 4] zco^aic. *0)jBBlcjRLtt 
[007 5]*fc, Ztlb&HftiSfl)<>^yi7h 

ABAft^y -f h y ^ kX&t *-f > 
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T. -f>? Sis hxCIEiigai-IStt 091*. 
-5, 

[0 0 7 6] @9l-^-TJ:5l-, -f^vi7 hiCie® 
^•J» K£*j-f •5K®'n-;> h*a.r.«v h 1 A&tfl B(i. -f 

BttplSltciftlfe.tt. c<08B^-> Ko.= y K 1 AMI 

*ifc*-v'J -j v!45lc|ft^|S]^t!igft|c|5ltc,4xT^ 
•5. COlBfi^-;/ Ko--<y h 1 A&I/1 Bli. Willi, 

[0 0 7 7] f LT, ffiiij^-^ 6(Dffi«J7J*<l2*L'ti: 
U«l»CO*mfcJ:U:^ 5 >^;U h 7 SH-LT+A- ') 

1 B £}S«E Lfc^-V 'J v v 3 li^-v 'J v v« 5 -a 
r^«l$*ti)o -75. 3£B*tt4l=li*v'J-iii;3K;tt 
oT^'^t 1 ^ 8 A<15ltb^r L\-5> 0 C <Ji ~J = j^t1/ 8 lid 
^ LtEl^i* y ^— * OSBSi^ilCct y [h1Ie-C-# -5. J: 5 1= 
fco-Cfcy. »«P -=>13.£\- J: y|&i!tt*Hfcii«Sfa)IB 

r as nt * ft, -i> J: 5 1 - * o r l/> -5 . 

[0 0 7 8] 

sarong p mi * $ -a- -s /= #>a>gs 2 as-mm* stsit 

*Wi=-f >2fti£>I&S&roBBPS«££<t£i*£c i ic 
.fcy-r^ttajasisg-f -sctt-e^ */jN<Df>? 



[me] 
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[glSOTfSmJSSiW] 

[0 1 ] *SSUH<0!l;6fiJEMg 1 Izfis-S-C >-? i?x «y hSCIB 
H^;/ K©##£Ha0T?fe-5o 
[12] **W<0Hlfe^ai1 KSCflB 

£. 

[0 3] *&BJ5<7)3gifcJ&S ! (D»Ki5litxS* TK-riRffi 
0-Cfc-5„ 

[0 4] *ssM<onifi»ai i ©5»H«iix«$*-rBfffl 
0-efe-s. 

[05] *nwo)mmj&m -i \^.%^^^vx.v i-ztre 
[06] *feB^ronjg»si i hsete 

[07] *SgBJJ<7)te<D3SJ£fl2&|c«£^>?i;x-:; hit 

tim^v K$-*-r»fa0-cfc^o 

[08] ^lEB^OTftfiOTHSS^I^-S-O^vx-y hit 
E»^v K^*-rWf®0r-fc-i>o 

[0 9] *f§Bj<o-msjKaii^-5-f>^^i^ hsste 

88B«)ffB§0-C&-5o 
1 0 SfESSBfiicSffi 

i 2 man^m 

5 0 pittBS 

51 •< v$0«s;iiis& 

6 O TlSi 

7 o tt««8t ' 

so .t««ui 
300 E-nm* 

3 2 0 IxBttfltSBai 

3 3 0. 3 40 S2 0)EtI* 



[0 7] 





[tag] 



